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^-v : 1/ 



- v-t&mtt (gyrB) (DWftf-e^rv x^uvj&if^yi) $ * xxmmzm 

W&^Oftfi^ (^Iff t^f^) 21, 96, 107, 126, 153, 190, 258, 270 
, 279, 285, 357, 543, 552, 557, 600, 690, 702, 714, 729, 733, 734, 759, 
771, 782, 786, 792, 795X(±8850V^-ftL^<7)^^^tf#^^^itf5^i]igy 

hZ^-y-f&mitt (gyrB) ^y'V ^^U^RZF\£ 

^^^mwizmm^A^i±m^2u 96, 107, 126, 153, 190, 258, 2 

70, 279, 285, 357, 543, 552, 557, 600, 690, 702, 714, 729, 733, 734, 759 
, 771, 782, 786, 792, 795Xte8850V>-f tifrO&mZ&tfmmir 2>15i&m&± 

2 1 mvmttmm y°y4^- 0 
m^m 5 ] mttmrny*? 4 

(1) 5 '-tycaywcscaaacttacca-3 ' ^ L < JiM/fct'&tfBliil, 

(2) 5 '-gaaytctggcgtgtcgatcaag- 3 ' 5g t < itttfc? & Wit, 

(3) 5 *- catrtagttgttcaaagtacgg-3 ' 5g L < Ji^Jftf & *I*fS§I, 

(4) 5 ggatttyacytccgaagaaacyagc -3' L < ttftjfc^ & $13I0L 

(5) 5 ygccagcttctcattcatr -3 ' < li^jSf &*B*j§^ 
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(6) 5 '-cgcttcgcttgggttttcc-3 ' %L<&ttB1rZ>1®%Sm > Xli 

(7) 5 '-caataatcttcgaacaaacgt-3 ' < IZMlBi- &-ffiffiM.V>^1r tlfrX$> 

-v-r&mftir (gyrB) ^t, tvj * =z uvrw r * ^ ^ ij^mzm^ 

%&<Dim^21, 96, 107, 126, 153, 190, 258, 270, 279, 285, 357, 543, 
552, 557, 600, 690, 702, 714, 729, 733, 734, 759, 771, 782, 786, 792, 79 
5Xf*8850V>Tnx^^£^ 

[m^m 7 ] @23«>£ tf>Ig?iJ#-Sf-2^RNA*° 'J^l/-X ff 70H^ £ n - Kf 
^fcl*^ (rpoD) tf^U^-nix^^t/Vfrv^-^ 5^^®^^#^-^^<7) 

fc®#-^3, 27, 66, 67, 75, 90, 117, 123, 141, 144, 177, 178, 180, 186, 2 
23, 227, 228, 231, 250, 251, 255, 257, 259, 264, 300, 301, 302, 303, 305 
, 313, 314, 350, 351, 362, 369, 373, 374, 380, 390, 400, 402, 409, 410, 
415, 416, 423, 427, 433, 444, 447, 504, 510, 513, 543, 556, 558, 618, 63 
8, 649, 663, 685, 711, 747, 757, 762, 763, Xf i 789^1* *l^>:!t*£^- if 

2 xm z mm^om^o 

[m^m 8 ] mmrpwmm^vmAtf v ^ v - * a 7oh^ £ a - K-t 

Zmtt (rpoD) *X\ ¥7*V*xU7&rf\£7V*$$%^m~!$m%&<D 
27, 66, 67, 75, 90, 117, 123, 141, 144, 177, 178, 180, 186, 2 
23, 227, 228, 231, 250, 251, 255, 257, 259, 264, 300, 301, 302, 303, 305 
, 313, 314, 350, 351, 362, 369, 373, 374, 380, 390, 400, 402, 409, 410, 
415, 416, 423, 427, 433, 444, 447, 504, 510, 513, 543, 556, 558, 618, 63 
8, 649, 663, 685, 711, 747, 757, 762, 763, Xl±7S9(D^1rtifr<Di&&$:^tr 

mm-tz i5^s&±^ h & &mxiz*r<7)mmfr m^ms?? -7-0 
im&m 9 ] it 8 x^m ztitz^yvxxuyRWT'v***** 

#31 8 nm^mttrnmy? v- Q 
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im&m 10] 3 'jfcffiv&mtm tr -r v * v ? zurer y * < $ % * 
m 8 1 m^mttm ipi y ? a - 0 

(1) 5 -gattgctgagtatcctggaaccatc-3' £ L < fi^)£^&;jgMgu 

(2) 5 '-gaycctaacgacatggaaacc- 3 ' 3g L < ii*t/£f ^^ftliu 

(3) 5 '-ttcwgarctytctgaagcs-3 ' £ L < 2>ffiffim> 

(4) 5 '-agatgaygmkgtcgysgar- 3 ' £ L < ItHJBir 2>fflffi$M^ 

(5) 5 '-cgacggtgaaagyagcgacag- 3 ' 3g L < ii^/£1-£;ffiii§jl, 

(6) 5 -caatgaactgcgcggyaagtt-3' < Itttfct 2>ffiffim, 

(7) 5 '-gtcacgaccaaattcattaac-3 ' 3jL < Itttfc'f Z^RffiiM.^ 

(8) 5 '-gyytgamgcttcagawgcttgrtka- 3 ' 3g L < *4*tJfe*f &*Bii$I, 

(9) 5 -ygargtrcgcagagtttcaacc-3' 3g L < JiMJS^&Wfiijt, 

(1 0) 5 '-catyaccaarcgytcttgg-3' 5g L < fi^/£-T X(± 
(11)5 '-cgytcaacagacagtgawgtc- 3 ' %L < liMfc-t 2>fflffim<D^-ftLfrX~ 

* & si *5 8 mmm.<nmttw% << v - 0 

[If *S 1 2 ] ifi^ij^4> C01B^!J##2<7)RNA^ V^^<r 70S?- £ 3 - K 

(rpoD) trr i ;*3V'9Ru r e«/>;^5 5 *^B^^#^r^ 

<£>12:fi#^3, 27, 66, 67, 75, 90,117, 123, 141, 144, 177, 178, 180, 186, 
223, 227, 228, 231, 250, 251, 255, 257, 259, 264, 300, 301, 302, 303, 30 
5, 313, 314, 350, 351, 362, 369, 373, 374, 380, 390, 400, 402, 409, 410 
, 415, 416, 423, 427, 433, 444, 447, 504, 510, 513, 543, 556, 558, 618, 
638, 649, 663, 685, 711, 747, 757, 762, 763, Xit7S9<D^-f fifr<0%tik*<£ 

Itn-fcm 1 4 ] m&Tg. 2 - 6 , Xl± 8-12 <D\,*-f tlfrl&KUm<D7? 
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^-v': 4/ 



=f-K-*-£iWK^ (gyrB) try; * a U7fSC!|lt^^fffl5, 

36, 39, 42, 45, 48, 51, 90, 111, 133, 226, 285, 291, 306, 330, 384, 390 
, 399, 507, 708, 756, 837, 867, 873, 879, 882, Xfi885<7)v>-f ^cof&ft^ 

a-K-*-**^ (gyrB) tf 7V * a l^W;g£M#W&&Oft«#4§a5. 

36, 39, 42, 45, 48, 51, 90, 111, 133, 226, 285, 291, 306, 330, 384, 390 
, 399, 507, 708, 756, 837, 867, 873, 879, 882, X*±885OV>i**Ltf»<0tt*& 

' o 

im&m 17] 3 '*3»^>lg36^t?y y * 3V7l^i:#t^itf 1 6 
1 8 ] fjf^ 1 6 X^fcZtlfz * a ^ 9 

1 9 ] m^mmy? 

(1) 5 '-ggtggttaacgcgctytct-3' £ L < {i#JS1-£ffiffi®U 

(2) 5 '-ycgatgaacgtgaagaagataaa-3' 3g L < ti*tJ&1-*ffi*ML 

(3) 5 '-tgagaaagtcttccacttt-3 ' £L < l±ttJfci~ Zfflffi^ 

(4) 5 '-gttaaagtggaagactttc-3' 5g L < UMB^r & ffi*jS0U Xf± 

(5) 5 '-gggtaagccwgcaagatcc- 3 ' 5gL < Zfflffim, <D^-fHfrT?$> 
*»*3K1 6^fBm0 7 9 9^^- 0 

[f*3fc£ 2 0 ] ffi^*<0E^J#-§-3ODNAS> W y j, % 

a-Ki-^iftfg^F (gyrB) l£7*V * a U^mf»K^^<DiSLW9^15, 
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36, 39. 42, 45, 48, 51, 90. 111. 133, 226, 285, 291, 306. 330. 384. 390 
, 399. 507. 708. 756. 837. 867. 873. 879. 882. Xtt885©v>-f*L*©tt&* 

[W*R2 1 ] E^J**©E8I#^40RNA#'J * I—* <r 70H^£n- K 
(rpoD) *T\ VrV^^Uymmz^Z^im^U, 93. 96 
. 105. 114. 115, 116, 117, 126, 132, 141. 156. 198. 201. 216. 222. 231. 
240. 252. 254. 255. 260. 261. 264. 276, 285. 291. 327. 333. 342. 345, 42 
4. 426. 432. 441. 445. 446. 448. 450. 453. 468. 489. 495. 501. 519. 522 
, 525, 540. 549. 570. 585. 591. 600, 603. 606. 639. 645. 654. 657. 666. 
675. 679. 680. 681. 687. 702. 705. 708. 714. 720. 723. 729. 732. 741, 75 
0, 765, 768, 795X»i804OV^r^ott***tr. MttfettftTOft:/^ 

[»#£2 2] E^**OE3WH<0RNA#y ,* U-x dOm^a- K 

■*-*««=■ (rpoD) *-e. ^rvt^u^mmzmm^<oim^i2, 93. 96 

> 105. 114. 115. 116. 117. 126, 132, 141. 156. 198. 201. 216. 222. 231. 
240. 252. 254. 255. 260. 261. 264. 276. 285. 291. 327. 333, 342. 345. 42 
4. 426. 432. 441. 445. 446. 448. 450. 453. 468. 489. 495. 501. 519. 522 
, 525, 540, 549, 570, 585, 591, 600, 603, 606. 639, 645, 654, 657. 666. 
675. 679. 680. 681. 687. 702. 705. 708. 714. 720. 723. 729. 732. 741, 75 
0, 765, 768. 795Xt4804OV*r*t^o»*^tra*t-*lStt«jei±^e,** 

* 2 Bk±«>mMm-c*t,w**m»* t t turn****** 2 2 



o 
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2 5 ] mm^mm-fy ^v-^, 

(1) 5 '-attcttgagcagtttgatcgt-3' g L < fi^l" 

(2) 5 '-caggccgaagagctacgtctc-3 ' 5g L < liftlBlr ZfflWm, 

(3) 5 '-tgagctttctgaagcggatctcgcg-3' 3g L < ii*tJS1-&;|M#I, 

(4) 5 '-gaagatgatgctgtcgtcgaa- 3 ' 3g L < (4#j£1-&*BitlI, 

(5) 5 '-gaagatgaagacgaagat- 3 ' 5g L < littfc-fZfflWM, 

(6) 5 '-cggtatcgaccctgaactg- 3 ' £L < »4*tJfrt&ffl*!tgU 

(7) 5 '-catcaagcttctgaagcgtcaga-3' 5g L < l±*tJfc-f *Wfg8L 

(8) 5 '-acggaagatatccarcactaa- 3 ' £ L < 

( 9) 5 '-tcaaccaagtggtcgaattgc-3 ' < HJtJEBf *ffi*MH, 
(10)5 '-gcgaacacgatccattgaagtg- 3 ' g L < te^Sf &*B1ifJu 
(1 1) 5 '-gatgaacgatttcttcggcatc-3' £ L < IZttfo-f &*H*igU 

(12) 5 -aaggactttatccagccac- 3 ' £ t < t±*tJE*1- * *B*!8U 

(13) 5 '-ttcttcttgctcacggactttcgc-3 ' 5g L < t±W*Sf 

(14) 5 '-ttctgaattgaacggcggatc-3 ' % L < &ttJ&-t %>ifetfif& > XI* 

(15) 5 '-tgtctcttgctcgatcatttgt-3' %L<l*ttfci-2>j®nme>^-ftifr 
fjf^2 2fB«0^?-±ii|iS7°^^T-o 

[If 2 6 ] SB^m4»<OSe^iJ#-^4^RNA^ J V - * a 700^ £ =* - K 

■taafg^ (rpoD) ¥7*v*3\s7mmzw^%&<7)immm2^ 93. 96 

, 105, 114, 115, 116, 117, 126, 132, 141, 156, 198, 201, 216, 222, 231, 
240, 252, 254, 255, 260, 261, 264, 276, 285, 291, 327, 333, 342, 345, 42 
4, 426, 432, 441, 445, 446, 448, 450, 453, 468, 489, 495, 501, 519, 522 
, 525, 540, 549, 570, 585, 591, 600, 603, 606, 639, 645, 654, 657, 666, 
675, 679, 680, 681, 687, 702, 705, 708, 714, 720, 723, 729, 732, 741, 75 
0, 765, 768, 795Xm04<D^rfl^<D^^^mm^^l5^&iik±^h^^> 

im&m 2 7 ] tmm 16-20, xi* 22-26 <d ^-rti^imzmm 
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#12 0 0 2-3 6 2 8 7 8 ^-i/ 

I 

(gyrB) 4>T% lf7* V * 3 5 ii ^W»H#^r4^ofi:flHB^i5 
. 36. 39. 42, 45, 48, 51, 90, 111. 133, 226, 285, 291, 306, 330, 384, 39 
0, 399, 507, 708, 756, 837, 867, 873, 879, 882, Xtt8850V»r*L^O«* 

[it 3 o ] mm* (omm^zmm v Hi/-^^ty^ 7 ^ 

3-K1"*«fe? (gyrB) ^ry*5 5*^«»^:«p*4r^fir«fM-15 

. 36, 39, 42. 45, 48, 51, 90, 111, 133, 226. 285, 291. 306. 330, 384, 39 
0, 399, 507, 708, 756, 837, 867, 873. 879. 882. Xl±885©i,»-f 

[it^3 2] 3 '*sotti#ier'jt5 $ *xwmzm#%m#m 

amm 3 3 ] afsT-it m * - # 

(1) 5 '-ggtagtgaatgccctgtca- 3 ' 5g L < tZttfc-f Zffiffim, 

(2) 5 '-cggatgagcgtgaagaagataag- 3 ' =g L < (i^i" £ faffim, 

(3) 5 '-tgaaaaagtattccacttc-3' £L < li**JS&*r&ffittgU 

(4) 5 '-gttgaagtggaatactttt-3' £ L < littJ&^fcffifcflU Xti 

(5) 5 '-wggcaaaccagckarrtct-3' %L < imfci-%>ffimM.<D\,*'rtlfrT'$>2> 
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3-Ki-&afe=F (gyrB) If^V * 5 ^ **B*fc#;frfr*©ti:«W-l5 

. 36, 39, 42. 45, 48. 51, 90. Ill, 133, 226. 285. 291. 306. 330. 384. 39 
0. 399. 507. 708. 756. 837. 867. 873, 879. 882. Xtt8850V»-f *L*»Ott* 

■f^afe^ (rpoD) <^^m^^#^T^c7)fiS#^-l2. 93. 

96, 105, 114, 115, 116, 117, 126, 132, 141, 156, 198. 201. 216. 222, 231 
. 240. 252. 254, 255, 260, 261, 264, 276, 285, 291, 327, 333. 342, 345. 
424, 426, 432, 441, 445, 446, 448, 450, 453, 468, 489, 495, 501, 519, 52 
2, 525, 540, 549. 570. 585. 591. 600. 603, 606, 639, 645, 654, 657, 666 
, 675, 679, 680, 681, 687, 702, 705, 708. 714. 720. 723. 729. 732, 741, 
750, 765, 768, 795Xfi804m>T^^m*£^tf. m^ttm^n^ *7 

Safe? (rpoD) V7V*$$*xm#Kmrtk*<DtiLW**12* 93. 96 

. 105. 114. 115, 116. 117, 126, 132, 141, 156, 198, 201, 216. 222, 231, 
240, 252, 254. 255. 260. 261. 264. 276. 285. 291, 327, 333, 342, 345, 42 
4, 426, 432, 441, 445, 446, 448, 450, 453. 468. 489. 495. 501. 519. 522 
. 525. 540. 549. 570. 585. 591. 600, 603, 606, 639. 645, 654. 657. 666. 
675. 679. 680, 681, 687, 702, 705, 708, 714, 720, 723. 729. 732. 741. 75 
0. 765. 768. 795X*4804OV^*t^Ott**#tra«^*15aaySIL±^e,ft* 

[it*^3 8] 3 ^soti^itwt^ <%xtimz&#%m#&3 
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lm^m3 9] Sf5^y^^v-^ 

(1) 5 '-cattcttgaacagtttgacaag-3' 5g= L < Zffiffim, 

(2) 5 '-caggcagaagaactacgtctg-3' < ti^f 

(3) 5 -agarctctctgaagccgatctcgct-3' £ L < »4W*&-f*ffi*tfl|^ 

(4) 5 -gaagatgacgaggtcgcggag-3' £L < ti^JE&f'SffiWtt, 

(5) 5 '-gaggatgaagatgaagac-3' =g L < Ji*tJS&1- &*B*igu 

(6) 5 '-gggtattgaccctgagctc- 3 ' £ L < {i^l-^^BIISi, 

(7) 5 -taacaaagcatctgaagcttcaag- 3 ' SKli^t^ffifi, 

(8) 5 -gcggaaratatccagtaccag- 3 ' % L < i*HB-f Zffiffim. 

(9) 5 -tcaaccaaatggtcaaattgt- 3 ' £ t < »±Wjet"*ffi*t^ 

(10) 5 '-acgaacacgatccatcgaggta-3' £ L < UHlBir 2>mW®k, 

(11) 5 *-aataaatgatttctttggcatt-3' f L< ttftJ&^&^SIftfL 

(12) 5 '-gagyactttatcragccat-3' =gL < itHlBir 2>mWm, 

(13) 5 '-gtcttcttgctcacgtactttttg-3' g L < ItMfc-t&ffiffim, 

(14) 5 '-ttggattgaagggcgaata-3' ^ L < l$Mfc-f 2>ffiffi0^ Xii 

(1 5) 5 -agtctcytgttcgatcatctgm-3' £ L < {4^1" ^/fB^ilcov^-ftL^ 

im$zm 4 0 ] SB^J^«f OBB^IJ#-^6C0RNA^ } ) J a 70H-T- * a - K 

(rpoD) tf^i;^-^ 5*^m*JC#*«r^offi*#^l2, 93. 

96, 105, 114, 115, 116, 117, 126, 132, 141, 156, 198, 201, 216, 222, 231 
, 240, 252, 254, 255, 260, 261, 264, 276, 285, 291, 327, 333, 342, 345, 
424, 426, 432, 441, 445, 446, 448, 450, 453, 468, 489, 495, 501, 519, 52 
2, 525, 540, 549, 570, 585, 591, 600, 603, 606, 639, 645, 654, 657, 666 
, 675, 679, 680, 681, 687, 702, 705, 708, 714, 720, 723, 729, 732, 741, 
750, 765, 768, 795X»±804OV»r*t^o«^*^trit*t-*15«a^±^e,& 

o 

M&A4 1] i««3 0-3 4, Xli3 6-4 0OV»f^i3(t:i 
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WT&% 4 2 ] m-RM 3 0-3 4, Xit 3 6-4 0 <D^-f tLfrV&\ZlBMe> 
[0 0 0 1] 
[0 0 0 2] 

fflmx~$> ho thKM L#tt Sr^f (±#l0 1 & 01 rr 

V 9 0 , -e- ttm^omtiOl^*^ (01-non-agglut inable) tV^CfcfN 

U 1995^^^ > K<D^>#";H&;£-£\ -eft* X<Du £ m C***E«t*iBi 
1-0ltfcJK fciffc & v^ffMO fcf r V * a V 7 $ *U 0139 ? fr L^mm 

*W-z>Z£i>*mt>fr£%vt:o ^>#;M^DTOtu tfcsfeooia 

£*m*>lMZZtit: 0 Z.<DZtK£V), 01? I/7 H^ti h Kjg&L^ 
^IHi^DftSi fc^Stufco HR|, 01, 0139J£JL^oery^3V9tc<>3 

l * a* <b > 01 & x xfoimwv tr r * =r v 9 k * a m=fwc±mmm £lx 

[0 0 0 3] 

tz^ Davis lb tfr y * 3 V v £ ODNAffi|B|14*fg^* £ <b "C\ \£~7V**V 
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11/ 



WX^Ztm^ZtiX^Z (J. Clin. Microbiol. 14,631-639 1981) (imWfXm 
Wtfftfelr&ZttflmbtiX&iO (Microbiol Immunol 1998; 42 823-828) 
[0 0 0 4] 

^m^X^^mm^mMmmAi^ (tdh) ^#o^ (Appl Environ Microbiol 

52:1218-20,1986) (m*ftJcM3) *\ ^MoWttteiV-r n h 

^i"^>* (J. CI in. Invest. 85:697-705, 1990) (^#tfc£flU ) Z>&fcift&&-£ 

tdhitfsT-^t-^^^^-r^it^^tLT^O (FEMS Microbiol 59:319-23 

,1990) (mtwrttt5) *^7mm*m*kL%:^&tei>Tm&%F<Dmmt%: 

[0 0 0 5] 

±5E<7)$p< > jflLrtM^ois.^0139 ifoirfr) x%>*)^ ^u^mmzmtki-z 

* a V ? WO lfrU*3U9K:t3l/ 9«S^«c*q?Rfe U 3 ]x 9 £ (SJ# 
[0 0 0 6] 
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^-v: 12/ 



[0 0 0 7] 
[0 0 0 8] 

(J.Biol.Chem. 1983; 258, 13722-13726) (^f#8r»6) 0 L^t 
[0 0 0 9] 

— if * n i/ 9 £ tr y y * 5 $ ts * <oi6s rRNAS^^^as^j ^^st* 

Jfctfc1-&fc, 1,456^0-9 *>6*£3£Lri>*&t>fct/> (Int.J.Syst.Bacteriol.44, 
416-426 1994) (*#^5nR7) W*HESU+4 i fcliCTIfet?** i 

£ ^ try;^nlx^tlfyi;^^5^ x 016S-23S rRNA Intergenic Spacer 
Region $:Jt^ U tf •/ V * =r V ^ if r V * 5 ^ fj X tffrm*im'e& 2>Z.t* 
SPU tT^y^aV^O^^ffilTIB^^^v-Srf^jaLJt*© (Appl.Envir 
on.Microbiol. 65, 2202-2208 1999) (^tr^flfc 8 ) k^fe LT^&#\ ^gC7° 
7^ £ffiv^*#£-^ if * ^ ^ LT L$ 9 

(Appl.Environ.Microbiol. 67, 2360-2364 2001) Q&feWXWtV) o 
[0 0 10] 

J. Cl in. Microbiol. 14, 631-639, 1981 

Microbiol Immunol 1998; 42 823-828 
3] 

4pp* Environ Microbiol 52:1218-20,1986 
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J. CI in. Invest. 85:697-705, 1990 
FEMS Microbiol 59:319-23,1990 
J. Biol. Chem. 1983;258, 13722-13726 
Int. J. Syst. Bacterid . 44, 416-426, 1994 
Appl . Environ. Microbiol . 65, 2202-2208, 1999 

wmwFxm 9 ] 

Appl . Environ. Microbiol . 67, 2360-2364, 2001 
[0 0 11] 

[0 0 12] 

mm s *LT*m $ *t * ^ o *) % </ ? a v - o#*tt*»+«-c * v * tz *> tc^tb $ 

§ "Cft ?ai>i:v>o fcfcfljeoiRHfc ft £ 3 

[0 0 13] 
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t$)^ 0 ckt^ * s F^*Lji<, tfcm&ik&itmmi&Lx^&titb, mm 

W^ffiMfrKmLX^Z (Int. J. Syst. Bacterid. 1998; 48, 813-819, Int. J. Syst. 
Bacterid. 1999;49, 87-95) 0 S&W&li, K^gyrBitfe^^rpoDit^OPCR 
y^V* *is~*>xmz£Zffi&%&&mW&tt&1bm§&LX\,*%> (#H§ 
¥07-213229, #^¥08-256798) 0 e 7 V * a 

t^£ijigiL-CJ3l9, flil^f^ ^bVJ^^^^M^ 16S rRNAK 
^JtC&o*<^*f^«t { 9^m^|f-e^ ) ^ ( l^^^$tLTV^Listonella angui 
1 1 arum, V. ordal i i, V. diazotrophicus, V. vulnificus, V. navarrensis, V. metschnik 
ovii,V.cincinnatiensis (International Journal of Systematic and Evolutio 
nary Microbiology 51,1449-1456(2001)) |:ov>t, m 1 ti&ffiffitVgyrB 

[0 0 14] 
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»1] 



V. Choierae 
V. mimicus 



V. Vulnificus 3: 



29» BftttMU* 
4# ATCC 33653 T 

ATCC 33654 
ATCC 33655 

ATCC 700326 



52** 



VI diazotrophicus 
V. navarrensis 
V. metschnikovii 
V. cincinnatiensis 
V. ordalii 

Ustoneila anguillarum 

V. hollisae 

V. alginolyticus 

V. campbellii 

V. carchariae 

V. harveyi 

V. nereis 

V. parahaemolyticus 
V. proteolytics 
V. tubiashii 
Vibrio, sp 



5*fe 



ATCC 27562 T 
ATCC 29306 
ATCC 29307 
ATCC 33147 
ATCC 33148 
ATCC 33149 
ATCC 33814 
ATCC 33815 
ATCC 33816 
ATCC 33817 
ATCC 43382 
ATCC BAA-86 
ATCC BAA-87 
ATCC BAA-88 
ATCC BAA-89 
ATCC BAA-90 
JCM 3726 
JCM 3727 
JCM 3728 
JCM 3729 
JCM 3730 
JCM 3731 

ATCC 33466 T 
ATCC 51183 T 
ATCC 700040 T 
ATCC 35912 T 
NCIMB 2167 T 
NCIMB 6 T 
ATCC 33564 T 
IFO 15630 T 
IFO 15631 T 
IFO 15632 T 
IFO 15634 T 
IFO 15637 T 
IFO 12711 T 
IFO 13287 T 
IFO 15644 T 



10*fe 



[0 0 15] 

mLtzfeltZ, PUREGENE DNA Isolation Kit (Centra SYSTEMS) *fflV>Tftfe#DNA 
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*J:^AprU*ffiv>r^900bp (^»«K-12«LhOtt|feE^|±o#^ v a >331 -12 
12 ; y9HCy!lTtt#^5/3 404tC^^i-^,^) OgyrBatfe^Wf 

>t- ^rPCRi^iJiM Lfc c £ /-IsI^CrpoDJf iH-x^-y?— ■9-;l/7 ,> ^ -f 70F-M13& £ £F70 
R-M13&fflv>T&j800bp (^mBK-12*±(7>m»iB^I±c7)^v -> a >334-1125 ; T 
5 -/«KF«T»»±#^->a >112^fe375HffiSi-***fc) OrpoDitf*^|Jr/f &PCR 
iittlLfeo ff^TtPCRjttffi, l%T#n-*^;vT-mjiC?»M, Iftxfy'a 
^A^fetmMltTT-eo^^lilSL^m^Wizard PCR Preps DNA Pur 
ification System (Promega) >^^<^#|M^ L£ 0 v- 

^-'*-Vns'77<(^-\ l z : ?>ibtttoLT*>ZmR, M13-2lSg?iJ£ 
y^-^v- £ LTfflv^ABI PRISM BigDye Terminator Cycle Sequencing Ready R 
eaction Kit(PE Applied Biosystems) St^^TIM 9 )V *y->r >*KJ&*ffV» % 
ABI PRISM 310 Genetic Analyzer(PE Applied Biosystems ) fcTSE^JSr^flr Ltz 
o ^Lfc^E^*ffiv»r^^«BSP*f*frd tfry * a 

3 3 * * ©ifitf * J: t> jE* «»- ^i^gWat, gyrBiS «fc iTrpoDitfe 

^frmi}*m&mtmr*mMLfz 0 nbtttzmmm*. clustal wn > e 
a-^-ra^A T-#mr ^ ^ > > mmzn-o tz^ phylip=? > e a - * 

If^ftLtv^i fctf^SfLfco (Hi) ^-T\ \£7V*xU9RTfS. 

$tL, mnv7v*mmmti$m%vT^zmm<D&m*mfcLtzo g&mzn 

tc - ^F^ttffP*f ©IS*** <b Kt8M-?$> &m WLtzWil 4>C1 ~C30 
*«503>4r^^E5gSrJtttu *tt#*W««ia*f^JS8:tfc (02, 3) 0 EI 
2£«9, gyrBitfc^cis^Tii, K?iJSE*OIB^J#^lof£g#-5§- ti> 
W?) 21, 96, 107, 126, 153, 190, 258, 270, 279, 285, 357, 543, 552, 557 
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, 600, 690, 702, 714, 729, 733, 734, 759, 771, 782, 786, 792, 795X1*885 

oftg, H3£i9, iyoDm<ttK&^xi±mm*<Dmm j %2<D{iLmm-^3, 27 

> 66, 67, 75, 90, 117, 123, 141, 144, 177, 178, 180, 186, 223, 227, 228 
, 231, 250, 251, 255, 257, 259, 264, 300, 301, 302, 303, 305, 313, 314, 
350, 351, 362, 369, 373, 374, 380, 390, 400, 402, 409, 410, 415, 416, 42 
3, 427, 433, 444, 447, 504, 510, 513, 543, 556, 558, 618, 638, 649, 663 
^ 685, 711, 747, 757, 762, 763, Xte789<9teg^kf 7 *,; * a U?RZ/< 5 ii 
* ft KttKftAft-?* ft £ t im h t ft o tz 0 i ft t> ftfttttt£**tr 

^fto «*.»*\ ifiiwfcM^ffia-fftfaa^r^trj:^^ 

^i-ft^^^t.^t-ftlS^mjhOgyrB^^rpoDitf^^^^gfi^.J, 

ttzoaaasLh, H»c^utt2o*a^± 4 ott*jaToaaii-ftgyi fl i J ± ^ rpoD it 

^l-ftlSm^i^gyrB^i^rpoDil^O^iB^II, ff*fctt2<HI*Ja±, H 

«?^±2o&«^±^ioo^^^ 

^ij^v^t, ^n-r^is:fti-ft^ < b^nrt^ftft 0 3^ a**?^-* 

iKtfe?lC*v»Tf4, 96, 107**tr«Wfc 258, 270, 279, 285G>v*f*l*«>tt 
«*2ja±*tr*«, 543, 552, 557©v>r*l*«>fl** 2 Ja±£*r«fc 690, 
702, 7HOV»r*L^Offi««r2£LL*tr«*. 729, 733, 734©V>r*L*«>tt«* 
2£LL^tr«*. 759, 771**tr«J«, 782, 786, 792, 795©Vvf*L*©tt«* 
2JSLh#<HWfc, ipoWtfe^KlUv.Ttt, 66, 67, 75, 90Ov^*t^Offi«* 2 
J2Lh«r«, 177, 178, 180, 186©V>r*L*©ffi« 2 JSL±^tr««, 223, 2 
27, 228, 231©v»r*L*ott««r2Ja±#«>«ifc 250, 251, 255, 257,^ 259,^ 2 
640V^#t*Ott« fr2 JSU:*tr«Jfc 300, 301, 302, 303, 305, 313, 3140 
^r*t*Ott**2ja±*fr«* % 362, 369, 373, 374, 380OV^*t*Offi« 
*2JSLL#tr*» l 400, 402, 409, 410, 415, 416<&v>f *L*©tf«* 2 JK±* 
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trffi** 423. 427. 433, 444, U7<0\f>-?tifr<?)tiLlSL& 2 i2k±<£trffi&^ 504, 51 
0. 5130v»r*t^Offi*Sr2JSLh'g-tr«*, 543, 556, 5580V>-f*L^*Xifcg£ 
2&±-^tHIi$, 747, 757, 762, 763m>-f*L^O&g£ 2 &±^tr*WfoWS[ 

[0 0 16] 

«r, trru * 3^921^5 5 *^m»i±$ fete, eyy*3i/5i»t trr 
5*^m»*%a:L7taMK«rBjftLfe (mi) zt&t>, wv^nv? 

B*ffc&Lfc (04, 5, 6, 7) o ^V*ni^^JI1-£m^£^Ti±, gyrB 
Jt^O#^ EI4J:*K Se^ffO@^iJ#-^3<7)fifi#^-15, 36, 39, 42, 45, 
48, 51, 90, 111, 133, 226, 285, 291, 306, 330, 384, 390, 399, 507, 708, 
756, 837, 867, 873, 879, 882, Xfi 885 rpoD^fSTK^T ii®5 «fc t) 

mm*<Dmmm<Dfrw%rm2, 93, 96, 105, iu, 115, 116, 117, 126, 1 

32, 141, 156, 198, 201, 216, 222, 231, 240, 252, 254, 255, 260, 261, 264 
, 276, 285, 291, 327, 333, 342, 345, 424, 426, 432, 441, 445, 446, 448, 
450, 453, 468, 489, 495, 501, 519, 522, 525, 540, 549, 570, 585, 591, 60 
0, 603, 606, 639, 645, 654, 657, 666, 675, 679, 680, 681, 687, 702, 705 
, 708, 714, 720, 723, 729, 732, 741, 750, 765, 768, 795X«804Ofia^# 

TCi, gyrBitfS^O^, ®6J;l9, @e?iJ^O@E?iJ#^50fctt#-§-15, 36, 39 
, 42, 45, 48, 51, 90, 111, 133, 226, 285, 291, 306, 330, 384, 390, 399, 
50~ 708 . 756, 837, 867, 873, 879, 882, 3U±885<7>{£fi, rpoDstfc^Rc jsv* 

m7£t), mmm*<7>nwm-s§r6<Diz.m^i2, 93, 96, 105, 114, 115, 1 
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16, 117. 126, 132, 141, 156, 198, 201, 216, 222, 231, 240, 252, 254, 255 
, 260, 261, 264, 276, 285, 291, 327, 333, 342, 345, 424, 426, 432, 441, 
445, 446, 448, 450, 453, 468, 489, 495, 501, 519, 522, 525, 540, 549, 57 
0, 585, 591, 600, 603, 606, 639, 645, 654, 657, 666, 675, 679, 680, 681 
, 687, 702, 705, 708, 714, 720, 723, 729, 732, 741, 750, 765, 768, 795X 

M*^t*&mt2> i5m*m±ogyrB^ x v t rpom^<DiM.&mL bmKiz2om 
ttm-f & mmzstfrnm-f & i5i*sm±<7)gyrB& x zfrpovmttommmL 

-^frflit, gyrB^fs^C&^Tti, 36, 39, 42, 45, 48, 51<D^i*tLfr 

Of£g£2m_b#frfIit, 285, 291, m<D^rtifr^&W* 2 \&±.^ttm.%k, 3 
84, 390, 399<D\,*?tifr<v&m* 2 &±&ttmM, 867, 873, 879, 882, 8850 
^?tifr<D&mZ2&±^tsm*k, rpodmm+K&^X^ 93, 96, 105, 114, 
115, 116, 117cDV^rtt^cofitt^2m±^-trfm 126, 132, 141<W-f*^0 
fifi^2m±^tf|I^, 216, 222, 231, 240<7)V*-f tifr^iuM* 2 £k±^ts>ffii& 
, 252, 254, 255, 260, 261, 2640V>-f tt^^ffi^ 2 m±-^tf«, 276, 285 
, 2$l<D^rfrfr<DfrW*2VX±^tsmm, 327, 333, 342, 345<D^-ftlfr<Di<L 
W:% 2 &±^&mi&, 424, 426, 432, 441, 445, 4460V^*L^<7>|2:g£ 2 £Lb 
^ttm®. 448, 450, 453, 4680V>-f^Ofig^ 2 JJUr£tr«i& 489, 495, 
5Ql<D\,*-ftifr<7)im* 2 &±0rtrm®, 519, 522, 525, 540OV>-f *L^<7>ftg 
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& 2 iik±^mm, 585, 591, 600, 603, 606OV>-f *L^Ol£ffi£ 2 JBLb£tr« 
it, 639, 645, 654, 657<7)v>-f *i^<7>f£g£ 2 m±^frHit N 666, 675, 679, 6 
80, 681, 6S7<D\,*irtifr<7)lZW:Z 2 &±^&mm, 702, 705, 708, 714, 720, V 
23<D^-ftifr<7)im* 2 m±^tfH^, 729, 732, 741, 750<DV>r*L^fc§£ 

2m±^tf^^ig t c^ffl"ei^ 0 $7t, ^^v-o^ 3 

[0 0 17] 

■i t L"C(i, 

(1) gyrBSfST-Ko^Tfi, ffi^J#^-l(7>fi:S##96, 107<7X£M<7)i£S£^- 

ie?iJ#^l<7)iSa#-^258, 270, 279, 2850V»i*^2 JUl±<J5|fir«oa»*^tr 
1 5^*m±^ilX{i^^W#>^^^,itf5 : f-iiiIiS7 p 7^v-, gfi^ij 
#^-l<Of4M#-f-543, 552, 557<7>v^-ftt^2 mJiOfirfiO^^-^-tf^-^-^ i 
5 tt3fe^±0«K»±-e-(D**tfli^ f> & * iffS^-if ips^y ^ gE^iJ^-tloe 
fi#^690, 702, 7HOv»r*t^2J^±^ffi1lOtta6**trJiaii-« 1 5*£&JBl 
±©«Xtt*<affiflM«* 5> * a&fS^if |gy 7 "7 — ^ Be^!l#-f-lC0fig##729 
, 733, 7340V*r*L*2Ja±0fl«0tt***tratt|-t*l 5tt*a±©«Jltt 

@e^iJ#^-l(7)fifi#-^782, 786, 792, m<Oy**?*lfr2&±0>Wk<r> 

v-^^f^tL, X *) MtfeWlZii^ 5 '-tycaywcscaaacttacca-3 ' XitMB'tZ 
#!MU 5 '-gaaytctggcgtgtcgatcaag-3' Xtt#Jfct-*;f§*M8, 5 '- catrtagt 
tgttcaaagtacgg-3' 5 «- ggatttyacytccgaagaaacyagc - 

3' Xltttfe-t &titftj&^ 5 ygccagcttctcattcatr -3 ' XffltfJfo't- 
, 5 '-cgcttcgcttgggttttcc-3' XltHBIrzmmm, Xl*5 '-caataatcttcgaa 
caaacgt- 3 ' XlZHfct Z> ffiffi&O v»f *L#T?«fc & jtfe^HJH^^ ^ v - j&*^f 
£*t, (2) rpoDiffc^co^TJi, @E?iJ#^20&fi#-S§-66, 67, 75, 90OV> 
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**»teTJi«'/9>f^^ @e?iJ#^-20fi®#-f-l77, 178, 180, 186cwf*i 

ftte^ttT^v-, E^#*2tf>ttMH£223, 227, 228, 2310V*f*L*2 

^■^^f?-, @B^JH^2(Ofitt#^-250, 251, 255, 257, 259, 2640V>"f 

**te?ii!B^'fv-, Se^J#-t2<7)fiS#-^300, 301, 302, 303, 305, 313 
, 314OV»r*t^2m±<0ffi«O*«S:^tfJ|«i-* 1 5tt»a±OiXlifO 
«««*e>ft*«fi?ii(ir9-f^^ E3ty*920ttin*362. 369, 373, 37 
4, 380OV*r^2^Offi«ott*Sr^trit«1-* 1 5tt«Jm±0«Xli*0 
«Bt**feft*jtfe?flMir9>f^, @E^iJ#^2Ofia#^-400, 402, 409. 41 
0, 415, 416OV»r^*2J^<0^©«at#trJW^«l 5tt*tt±o«X 
*i*0*Bft«*&*S*^lilB:/?>r^-, @B^iJ##20fitt#-^423, 427, 4 
33, 444, 447©v*r*L^2J^Offi«Ottl6^tra«-r* 1 5tt£ja±o*X 
*i^^ffiM«^e>**atfe^-iittr9>fv^ Se?iJ#^2cD^S#-f-504, 510, 5 
130v*r*t^2m±Offi*oaafeSr^tr9ltt-r* 1 5aM±0«KlifO»n' 
«*&**»^i#(i:7?>f*7- % BB^J#-t20fiS#^543, 556, 558© Wf*. 
^2^±Ofl:«oa»Sr^OaMli- & 1 5tt*JK±o«Xtt*offi»«^feft & 
ate^iiWI^-fr^ X(i@e^iJ#^20fett#^747, 757. 762, 763<OV»r*t 
*2^0ffi«©ttafe«r^traSill1-* 1 5iS^m_h<7)0X(i-e^#^ib^^ 
ifini*^^-^^ JOJWW&fctt. 5 '-gattgctgagtatcctggaa 
ccatc-3' XiZMB-? 2>mWm, 5 '-gaycctaacgacatggaaacc- 3 ' Xtt^tJfe-t* 
ffiML 5 '-ttcwgarctytctgaagcs-3' Xtt»Jfc****MU 5 '-agatgaygmkgt 
cgysgar-3' X«*ttS-*-**i||ML 5 '-cgacggtgaaagyagcgacag- 3 ' XiZttfc-t 
Zttnm. 5 '-caatgaactgcgcggyaagtt-3' Ximfct 2>tmm, 5 '-gtcacgac 
caaattcattaac-3' XI±M6**tt#«L 5 '-gyytgamgcttcagawgcttgrtka- 3 * 
XlWt^ffiii, 5 '-ygargtrcgcagagtttcaacc-3 ' XIWtifiM 5 
'-catyaccaarcgytcttgg-3' *ffi*«L '-cgytcaacagacagtga 
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(1) gyrBKWCtt, iB?iJ##30&M#^36, 39, 42, 45, 48, 510^r 
a&f^JfiplT^v-. EW*3<&tt*#5-285, 291, 306mvf*t* 2 JBLL 

mwj-r^ mm^3<D&m^384, 390, 399©v>r*L*2ja±ott«©:!j[ 

~> Wm*3<DVLW#*967, 873, 879, 882, 885<DV>r*L* 2 £l±Ott«Ott 

~. J: Ki±^ 5 '-ggtggttaacgcgctytct-3' 25. Wj£1~£1MiI^£> & 

Sitfe^Jtfipgy^-r^-, 5 '-ycgatgaacgtgaagaagataaa-3' 
i*&ftilfi^t^>f7-, 5 '-tgagaaagtcttccacttt-3' ROWS** 
WH«*6*&atfe^Ji*y9>fr-. 5 '-gttaaagtggaagactttc-3' 
1-**»«^e>**»^ii«^^T-, 5 '-gggtaagccwgcaagatcc-3' 

[0 0 19] 

(2) rpoDKo^Tli, mm^4<Dim^93, 96, 105, 114, 115, 116, 1 
17, OV»r*t^2JS^Offi«ott»ft*«]pJ|«^* 1 5«*a±o«Xtt-€-Offi 
*t«*fe*&atfe?iffi^9^v^ B?l**40ffi»*l26, 132, 141<^-f 

E^#*40fl«#*216, 222, 231, 240OV>r*i* 

mnm??*-*^ mm^4<oimm^252, 254, 255, 260, 261, mm* 

**aMB?ii«|^>fT^ % @B^lJ#-t4^fia##276, 285, 2910V»f*L* 2 & 
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#112 0 0 2-3 6 2 8 7 8 
JMy5>f7-, mm^4<Dim^327, 333. 342, 345<D\,*-ftifr2&±<D 
•7°^^-, I2?iJ#^40ftg#-SH24. 426, 432, 441. 445, 446Wf*L^2 
4-*-* ram*40fi:»9448 % 450, 453, 4680V»r*L^2 JSLh 
iplT 9 ^^-. K^J#^-4«Ofl:S#4§-489. 495, 501OV>-ftL^ 2 JBl_t<Ott*Oitt 

W»*40tiflMHtel9, 522, 525, 540*>v»r*L* 2 £l±^f^^ 
SB?'J#-f-4<7)f5:tt#^-585, 591, 600, 603, *L#> 2 m±Offi«Ott** 

ffi^J#-5NO&g#-f-639. 645, 654, 6570V>r*L*2&J:0&1I<Dtt£*S-tr 
#-^4^iS#-^679, 680, 681. 687, 702OV*1**L* 2 JaiOflfltOBtifefc^tr 
#-^4Ofift#^-705, 708. 714, 720, 7230V*r*l* 2 JSL±Offi*Ott***tr 
#^4^ia#-^729. 732. 741. 750«>v*r*L* 2 Ja±Ott*Ott**^tr5t« 

*i. «fc *)£r#Wfctt, 5 -attcttgagcagtttgatcgt-3' XWt*ffiI«*t) 
fc^itfe^itfllg:/^ 5 '-caggccgaagagctacgtctc- 3 ' & TOE'** - 4*8*1 

**feft*«fe?Ji|B^9>fv^ 5 '-tgagctttctgaagcggatctcgcg-3' ROW 
&+*nmm***Z*iB=?mm'7?>(^ 5 '-gaagatgatgctgtcgtcgaa-3' 
&m*+*mm****mtsmm?9 4^ 5 '-gaagatgaagacgaagat- 
3' SWt^Ii^^a^i|l|77^- 5 '-cggtatcgaccctgaa 
ctg-3' &xm&+*mmm*h**msmm'79<(^ 5 '-catcaagcttct 
gaagcgtcaga- 3 * &imj&+ *m&mm79 4 5 '-tcaa 
ccaagtggtcgaattgc-3' R Wt^ffiii^f, fc£ ^GH^flfg^ v-. 5 
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'-acggaagatatccarcactaa- 3 ' £ WJG&f&ffifct&jfr' t> * 2>mttmm7°7 4 
5 '-gcgaacacgatccattgaagtg-3' XW^^ffilS^ibft&jt^li 
tt^>fv- % 5 '-gatgaacgatttcttcggcatc-3' XtWiS't***!*^?)** 
iHS^-iiiplT^^-, 5 '-aaggactttatccagccac-3' SWt-5fflift^t> 
=fc^itfe : ?-liiIiS7 ,, '7^v- > 5 '-ttcttcttgctcacggactttcgc-3' XlF^t^ 
ffl#Sftri>fcfc&»te^lii|6:/9>f-7-5 -ttctgaattgaacggcggatc-3 ' RZfMB 
1~ Zttttm.fr h&Zfcte^ttm-?? J*?-, 5 '-tgtctcttgctcgatcatttgt-3' 

[0020] 

(1) gyrBtCov>Tf±, @e^J#-^50f5M#^36, 39, 42, 45, 48, 510v*-f*L 

itfz^iffllT^T-, ie^iJ#^-5cOfig#-^285, 291, 306?>v>-f *L#2 J£LtO 

7?>f^-, @e?ij#-^50fefi##384, 390, 3990v^-r^2£JL±Offi«OJfi36 

, @E^J#^-5^iS#^867, 873, 879, 882, mo^Tflfr 2 m_tOfig(?5^ 

*L, 5 '-ggtagtgaatgccctgtca- 3 * SWt-Sffli 

mfrt>>*&ffiSZ-Wm'7?'C?-* 5 '-cggatgagcgtgaagaagataag-3' 
•t**B-Hlffl[^P)*&jft^ii(@y9>fv- % 5 '-tgaaaaagtattccacttc-3' Rtf 
Mfc+Zmmmfrb%ZmttMm7°7-('?-, 5 *-gttgaagtggaatactttt-3' 
X. TOi^l- & htzh fflx^Wg ^7^7- 5 '-wggcaaaccagckarrtct- 

(0 0 2 1] 

(2) rpoDKov>Tfi, @S^iJ#^60fifi#-^93, 96, 105, 114, 115, 116, 117 
**fc**»fiWIMI:/?>fT-, @e^lj#^60^g#-tl26, 132, 141Wf*l 
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it^i^S:/^^-. @E^!)#^-6^fie#-^216 > 222, 231, 240OV>1**Ltf>2 
T-HMi^^fv-, E^J#-^60t£*#^252. 254. 255, 260, 261. 264<D^? 

zmttrnm^yj-?-, w^m^rMi.m.^21^ 285, 2910^1**^2^ 

*B79>f^-. @S^lJ##6<7)f4®§-f-327, 333. 342, 3450V^-f^2 &±Oft 
9^v- 0 @E^J#^-60^§-t424, 426, 432. 441. 445. 4460V>f*L^ 2 m 
JSfi^'fv-, @e^J#-^60&S#-i-448. 450. 453. 4680V>-fti^ 2 J£UiO 
^^^> @^'J#-^6^fiS#-t489. 495. 501<OV»r*L^2 JBLhOffifllOttft 
, fS:®#-^519, 522. 525. m<V\,*?ti&2 &±<Dfflt<Dl3ti&$:&trMm'rz l 

5 aatjsuioflix»±^o4ait0i*> £> & zmfifrum-?? v-, bb?ij#-^6o&: 

®#^585. 591. 600. 603. 6060^1**1^2 m±0&g03£«£#tr3Siji1-& 

fctt#-t639. 645. 654. 657<Z>v>1**Ltf> 2 m±0{£«0:i&*£^fr^g|i1-;z ) 1 5 

#^679, 680. 681. 687. 702OV*1* fifr 2 J^±O^SO^»*#tf^1-^ 1 

S##705. 708. 714, 720. 723<Z>v>1**lj&>2 &±OtefiO&2£*^triii0H-& 

f£fi#-^729. 732. 741. 750OV*r*t^2 Jtt±Oft*Ottaf*^triti(fc1-* 1 5 

*^tCti, 5 '-cattcttgaacagtttgacaag-3' 25. WJ&^&*BiiMW*G> 
^h^Wf^-i v*-, 5 -caggcagaagaactacgtctg-3 ' X WJSfAffillMW*?) 
^^>atteT-^i|il7°9-r v-, 5 '-agarctctctgaagccgatctcgct- 3 ' RV*ttJ&t2> 
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^MiI^^>^^it^iii|iM7 0 7-fv-, 5 -gaagatgacgaggtcgcggag-3' RZFH 
fc^ZmnmfrbZZ&ttmn'JyJ'?-, 5 '-gaggatgaagatgaagac- 3 ' R 

vMfctzmnmt^zzmttmm^j^-, 5 '-gggtattgaccctgagctc-3 

' ZVW&+znmn*b*zmijfrni*'?<7>r^ 5 '-taaccaagcatctgaagc 
ttcaag-3' Rmmi-&mmM.frb%&mtti%m77 4'?~^ 5 '-tcaaccaaa 
tggtcaaattgt-3' RZfMBI-zmmM-b % Zmttigm?? J v-, 5 «- gcg 
gaaratatccagtaccag- 3 ' £ WJS?"&ffl*f$|j&>£> itfcT-igilis:/^ -f 5 
'-acgaacacgatccatcgaggta- 3 ' R Vftm-t %>1®mkfr h & &«fc^f ifST^ J 
5 '-aataaatgatttctttggcatt-3' 25. WiS-T^, Wil^^^^iff^if 
ipsy^-r-v-. 5 '-gagyactttatcragccat-3' RTlMfc-tZ, 
^ipiy^-T^-. 5 '-gtcttcttgctcacgtactttttg-3' 25: Wt*ffii«* 
^^^Sf^liiliiy^^v-. 5 '-ttggattgaagggcgaata-3' Rmifcthim 
m-h^^m.i^m^fv^^r-^ 5 '-agtctcytgttcgatcatctgm-3' RTfftfc 

[0022] 

[0 0 2 3] 

% £<DmsLfz-mmMz&mirznM*m\<*xft ? v r;i^-f apcr^fret^ 

[0 0 2 4] 

*^Ti#^>tL^^@B^jo^r B i#^if# (02, 3, 4) zm^&mzs: 
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[0 0 2 6] 
[0 0 2 7] 
[0 0 2 8] 

[^»J] 

[^»Jl] 

tc x # tz , r ^- 3 p ^ ^ i ^ ^ ^ ^ w -e ^ ^ ^ ^ 

m^m5<D (2) , tmm5(D o) , n^m i<t> (2) , ^j^ii^c 

1 1(7) (7) ^lam^y^^^-^^tt^^^OCMgF, CMgR, CMrF^J^CMr 

R^m-f&o mm,mm*bmmLtz%k&m)Mzmmt l^pcr*^o^ 0 pcm 

Araplitaq Gold((PE Applied Biosystems) £ffiv>Ts ^ft20^ l<0^JS^t?^To 7^ 

o ^-^im*9-<0&#«u 95T:io^flnffy&s;:94T;i^ r--)v (r- 

-^SS^^S^HBJ 153% 72^1^^35-9- -f^M?V\ ft^i372°C10^O#ftS 

L£CMgF£CMgR, rpomittZMWt LfcCMrF-hCMrRO h <D%$Lfr&fr> 

f><7)^liiIiIMWlSM$tL7t (^6) o 

[0 0 2 9] 
[Il«!l2] 

m^xmttLtzm3, uz^ztitzmttmrnm? 0 ? 4 ^-^m^tzmmn^^i- 

0 ft, m#mi 9<D (1) N Mf*#l 9(7) (3) , fflttfcgl 9<7) (4) , nr&£ 

1 9<7) (5) , 5<D (1) *5J:lF|t^2 5<D (1 4) ^ffi^y^-f 
•7-litVJt3l/7!||i6<)^7'fv-T^ot> -£-^^3* C9CF1, CF2, C 
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R2, CR1, CrFl*5J:tfCrRlfc, $f,Ci^3 3 0 (l) „ »^tfi3 3 0 (3) 
* ff*^3 3(7) (4) , »^3 3© (5) , lff^3 90 (7) £<fc£>*fjf^ 

3 9<7) (13) i»y^7-iit7'jt? 5*^«p*fl&-e*oT-e-*t-r*L 

*4*OMFl, MF2, MR2 N MR1„ MrFLfc J: 0%-R l Hffi^^-* 0 
[0 0 3 0] 

J^~\±\£7^)j-n\/?(o&*^ try;** 5*^^#*w*^9^v-t±ify 

[0 0 3 1] 
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<7>gyrB£ «fc CFrpoDiH*^ :/ 7 -f v - & -f n - r f i > t7'jtni/7 
[0 0 3 6] 

SEQUENCE LISTING 

<110> Nichirei Corporation 

<120> Primers and probes for detection of vibrio cholera or vibrio mimic 
us and method of using thereof 



<130> P02-0366 

<140> 
<141> 

<160> 6 

<170> Patentln Ver. 2. 1 

<210> 1 
<211> 885 
<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> Description of Artificial Sequence: Consensus sequence of vibrio c 
holera and vibrio mimicus -gyrB 

<400> 1 

gtmtccggyg gtctrcacgg ggtaggtgtg tcggtrgtka aygcsctbtc wgaaaaagtg 60 
ctrctbacca tytatcgygg yggcaaraty caywcscaaa cttaccatca yggtgtgcca 120 
caagcaccgt tgkctgtrgt rggtgakacw gagcgtaccg gtactaccgt acgtttctgg 180 
ccwagygcac aracytttac caatatcgaa ttycattacg acattytggc taaacgyctg 240 
cgtgagctgt cattcctgaa ytctggcgtg tcgatcaagc tgaysgatga rcgtgaagaa 300 
gataaraaag accacttyat gtatgaaggk ggtattcaag cgtttgtkac ccacttgaac 360 
cgyaayaaaa cgccratcca tgaraaagtm ttccacttya accaagagcg tgaagatggc 420 
atcagcgtgg aagtggcrat gcagtggaay gatggtttcc aagaaaacat ctactgcttt 480 
acyaacaaca tyccacagcg tgatggyggt acccayttag cyggtttccg tggtgcrttg 540 
acccgtactt tgaacaacta yatggayaaa gaaggcttct cgaagaaagc scaagcrgca 600 
acctcgggtg atgatgcgcg tgaaggctta acrgcdgtkg tdtcggtgaa agtrccrgat 660 
cctaaattct cragccaaac caaagataag ctrgtttctt cggargtraa atccgcrgtt 720 
gartcagcya tgaatgagaa gctggcrgat ttcctrgcgg aaaacccaag cgaagcgaaa 780 
aacgtttgtt cgaagattat tgatgcrgcr cghgckcgtg aagcvgcgcg taaagcmcgk 840 
gaaatgacyc gycgtaaagg cgcgytrgay ythgcwggyt trcch 885 

<210> 2 
<211> 822 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Consensus sequence of vibrio c 
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holera and vibrio mimicus -rpoD 
<400> 2 

acacgtgaag gygaaatcga tattgccaag cgcattgaag atggtattaa ccaagttcaa 60 
agtgcgattg ctgagtatcc tggaaccatc ccwtayattc ttgarcagtt tgaymrkgtt 120 
caggcmgaag arctacgtct sactgayctg atttcwggtt tcgttgaycc taacgacatg 180 
gaaaccgaag cgccaacygc kactcacatc ggttcwgarc tytctgaagc sgatctcgck 240 
gatgaagatg aygmkgtcgy sgargatgaa gacgargatg aagaygaaga yggcgacggt 300 
gaaagyagcg acagcgaaga agaagtsggt atygaccctg arctsgctcg tgagaaattc 360 
aatgaactgc gcggyaagtt ccaaaacctg caattagcgg ttaatgaatt tggtcgtgac 420 
agtmaycaag cwtctgaagc ktcarrcytr gtrytggata tyttccgyga attccgycta 480 
acaccaaarc aattygacca yttggttgaa actctgcgya cytcratgga tcgtgttcgy 540 
acccaagarc gyttggtrat gaaagcvgtr gttgaagtcg cgaaratgcc raagaaatcr 600 
ttyatygcyc trtttacagg caatgaatcg aatgargart ggctbgataa agtvctygct 660 
tctgayaarc cttaygtasm raaagtmcgt gagcaagaag amgakatycg ccgytcaaty 720 
caraaactdc aratgatcga rcargagacw tcactgtctg ttgarcgyat caaagacatc 780 
agccgtcgta tgtcwatcgg tgargcraaa gctcgccgtg eg 822 

<210> 3 
<211> 822 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Consensus sequence vibrio chol 
era-gyrB 

<400> 3 
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acacgtgaag gygaaatcga tattgccaag cgcattgaag atggtattaa ccaagttcaa 60 
agtgcgattg ctgagtatcc tggaaccatc ccwtayattc ttgarcagtt tgaymrkgtt 120 
caggcmgaag arctacgtct sactgayctg atttcwggtt tcgttgaycc taacgacatg 180 
gaaaccgaag cgccaacygc kactcacatc ggttcwgarc tytctgaagc sgatctcgck 240 
gatgaagatg aygmkgtcgy sgargatgaa gacgargatg aagaygaaga yggcgacggt 300 
gaaagyagcg acagcgaaga agaagtsggt atygaccctg arctsgctcg tgagaaattc 360 
aatgaactgc gcggyaagtt ccaaaacctg caattagcgg ttaatgaatt tggtcgtgac 420 
agtmaycaag cwtctgaagc ktcarrcytr gtrytggata tyttccgyga attccgycta 480 
acaccaaarc aattygacca yttggttgaa actctgcgya cytcratgga tcgtgttcgy 540 
acccaagarc gyttggtrat gaaagcvgtr gttgaagtcg cgaaratgcc raagaaatcr 600 
ttyatygcyc trtttacagg caatgaatcg aatgargart ggctbgataa agtvctygct 660 
tctgayaarc cttaygtasm raaagtmcgt gagcaagaag amgakatycg ccgytcaaty 720 
caraaactdc aratgatcga rcargagacw tcactgtctg ttgarcgyat caaagacatc 780 
agccgtcgta tgtcwatcgg tgargcraaa gctcgccgtg eg 822 

<210> 4 
<211> 822 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Consensus sequence of vibrio c 
hoi era -rpoD 

<400> 4 

acacgtgaag gtgaaatcga tattgccaag cgcattgaag atggtattaa ccaagttcaa 60 
agtgcgattg ctgagtatcc tggaaccatc ccttatattc ttgagcagtt tgatcgtgtt 120 
caggecgaag agetaegtet cactgacctg atttcaggtt tcgttgaycc taacgacatg 180 
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gaaaccgaag cgccaaccgc gactcacatc ggttctgagc tttctgaagc ggatctcgcg 240 
gatgaagatg atgctgtcgt cgaagatgaa gacgaagatg aagacgaaga tggcgacggt 300 
gaaagcagcg acagcgaaga agaagtcggt atcgaccctg aactggctcg tgagaaattc 360 
aatgaactgc gcggyaagtt ccaaaacctg caattagcgg ttaatgaatt tggtcgtgac 420 
agtcatcaag cttctgaagc gtcagactta gtgytggata tcttccgtga attccgycta 480 
acaccaaagc aattcgacca cttggttgaa actctgcgca cttcaatgga tcgtgttcgc 540 
acccaagaac gtttggtrat gaaagcggta gttgaagtcg cgaagatgcc gaagaaatcg 600 
ttcatcgccc tatttacagg caatgaatcg aatgaagagt ggctggataa agtccttgct 660 
tctgacaagc cttacgtagc gaaagtccgt gagcaagaag aagagatccg ccgttcaatt 720 
cagaaactac aaatgatcga gcaagagaca tcactgtctg ttgaacgcat caaagacatc 780 
agccgtcgta tgtcaatcgg tgaggcraaa gctcgccgtg eg 822 



<210> 5 
<211> 885 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Consensus sequence of vibrio 
imicus -gyrB 

<400> 5 

gtctccggtg gtctacaegg ggtaggtgtg tcggtagtga atgccctgtc agaaaaagtg 60 
ctgctbacca tttatcgtgg tggcaagatt cacacccaaa cttaccatca cggtgtgcca 120 
caagcaccgt tgtctgtrgt gggtgagact gagegtaccg gtactaccgt acgtttctgg 180 
cctagtgcac agacttttac caatatcgaa ttccattacg acattctggc taaacgyctg 240 
cgtgagctgt cattcctgaa ctctggcgtg tcgatcaagc tgacggatga gcgtgaagaa 300 
gataagaaag accacttyat gtatgaaggt ggtattcaag cgtttgtkac ccacttgaac 360 
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cgtaayaaaa cgccgatcca tgaaaaagta 
atcagcgtgg aagtggcaat gcagtggaac 
accaacaaca tyccacagcg tgatggcggt 
acccgtactt tgaacaacta catggacaaa 
acctcgggtg atgatgcgcg tgaaggctta 
cctaaattct cragccaaac caaagataag 
gagtcagcca tgaatgagaa gctggcggat 
aacgtttgtt cgaagattat tgatgcrgcr 
gaaatgacyc gtcgtaaagg cgcgctagay 



ttccacttca accaagagcg tgaagatggc 420 
gatggtttcc aagaaaacat ctactgcttt 480 
acccacttag cyggtttccg tggtgcrttg 540 
gaaggcttct cgaagaaagc scaagcrgca 600 
acrgcrgtkg tktcggtgaa agtrccrgat 660 
ctrgtttctt cggargtgaa atccgcggtt 720 
ttcctggcgg aaaacccaag cgaagcgaaa 780 
cghgctcgtg aagcvgcgcg taaagcacgt 840 
ytmgctggtt tgccw 885 



<210> 6 
<211> 822 
<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Description of Artificial Sequence: consensus sequence of vibrio m 
imicus -rpoD 



<400> 6 

acacgtgaag gcgaaatcga tattgccaag cgcattgaag atggtattaa ccaagttcaa 60 
agtgcgattg ctgagtatcc tggaaccatc ccatacattc ttgaacagtt tgacaaggtt 120 
caggcagaag aactacgtct gactgayctg atttctggtt tcgttgatcc taacgacatg 180 
gaaaccgaag cgccaactgc tactcacatc ggttcagarc tctctgaagc cgatctcgct 240 
gatgaagatg acgaggtcgc ggaggatgaa gacgaggatg aagatgaaga cggcgacggt 300 
gaaagyagcg acagcgaaga agaagtgggt attgaccctg agctcgctcg tgagaaattc 360 
a-^gaactgc gcggcaagtt ccaaaacctg caattagcgg ttaatgaatt tggtcgtgac 420 
agtaaccaag catctgaagc ttcaagcctg gtactggata tyttccgcga attccgccta 480 
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acaccaaaac aatttgacca tttggttgaa actctgcgta cctcgatgga tcgtgttcgt 540 
acccaagagc gyttggtgat gaaagcvgtg gttgaagtcg cgaaaatgcc aaagaaatca 600 
tttattgcyc trtttacagg caatgaatcg aatgargaat ggctygataa agtrctcgct 660 
tctgataarc cttatgtaca aaaagtacgt gagcaagaag acgatattcg ccgctcaatc 720 
caaaaactkc agatgatcga acargagact tcactgtctg ttgagcgtat caaagacatc 780 
agccgtcgta tgtctatcgg tgaagcgaaa gctcgccgtg eg 822 

mi] 

[0 2] 

miX^ Ltz tf f V * =r V y £ J: tf3 5 * XtmirZ ? 9 * ? - OgyrBitfzH^ 
(Da>^y^^ m ( ±m tW<D?7X*~ (Ellf <7)C1,2,3) (DgyrBMm 

[0 3] 

mi-c* Lfc *r r * n v ? * * ^ * wm-rz ? - oipowte? 

[H4] 

HIIT'^ Ltz * n 9 3WRfS ^ 9* * -OgyrBit^O a >-tr 
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[1215] 

[m 6 ] 

[H7] 

(TS) Sr«feS6LJt«LfcHo •"C^LfcfSJfi:**lf yi; * $ * 
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[«(«] 



in® 



-£. CO// K12 (AE000388) 

- Shewanetla sp. V52 



V. hoIHsae ATCC 33564 T 

V. proteofyticus IFO 13287 T 
- V/orfo sp. V65 
— — — — V. tublashU IFO 15644 T 
Vibrio sp. V11 



gyrB+rpoD 



Method : NJ 
Knuc = 0.1 



. V. nereis IFO 15637 T 
V, parahaemofyticus IFO 12711 T 
- V. atglnotyticus IFO 15630 T 
- Vibrio sp. V70 
Vibrio sp. V41 
V. campbelliiWO 1S631 T 
V. harveyi IFO 15634 T 
V. carchariae IF0 15632 T 
—— V. dlazotrophlcus ATCC 33466 T 
V. cholerae N 16961 
V. cholerae DU1 
V. cholerae DU2 
V. cholerae DU3 
I/. cholerae DU6 
V. cholerae DU19 
V. cholerae DU63 
V. cholerae DU81 
V. cholerae DU94 
V. cholerae T6 
v. c/ro/eraeT97 
V. cholerae T98 
V. c/7o/eraeTl16 
V. cholerae NM20 
V. cholerae NM26 
V. cholerae NM46 
V. cholerae NM84 
V. cholerae NM85 
V. cholerae Q37 
V. cholerae QS7 
V. cholerae Q59 
V: cholerae Q66 
V. cholerae Q70 
V. cholerae K47 
V. cholerae OPC39 
V. cholerae OPC60 

V. cholerae Q90 
K cholerae OPC24 
" V. cholerae T2 
V. cholerae NM67 



CI 



vc 



VCVM 



VM 



V. mimtcus ATCC 33653 1 
V. mimtcus ATCC 33654 
' V. mimtcus ATCC 700326 
V. mlmlcus ATCC 33655 

cincinnatiensls ATCC 35912 T 
V. metschnlkovli ATCC 700040 T 



3T A 

£6 I 
5 ♦ 



CV. o/rfaff/ NCIMB 2167 T 



• Llstonetta angui/larum NCIMB 6 T 



| C2 
$ C3 



h: 



— V. navarrensls ATCC 51183 T 

VI vulnificus 



■1. gyrB+rpoDWZmz&Zft^&ffiffi 
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VCVM-gyrB.con 
3.4.5,gyrB.con 


1 
1 


VCVH-gyrB.con 
3.4. S , gyrB . con 


61 
61 


VCVM-gyrB.con 
3.4, 5 # gyrB. coo 


121 
121 


VCVM-gyrB.con 
3.4, 5, gyrB. con 


181 
181 


VCVM-gyrB.con 
3.4,5, gyrB . con 


241 
241 


VCVM-gyrB .con 
3. 4. 5, gyrB. con 


301 
301 


VCVM-gyrB . con 
3.4, 5, gyrB. con 


361 
361 


VCVM-gyrB. con 
3,4 . 5, gyrB .con 


421 
421 


VCVM-gyrB. con 
3, 4, 5, gyrB. con 


481 
481 


VCVM-gyrB.con 
3.4, 5 , gyrB .con 


S41 
S41 


VCVM-gyrB.con 
3,4 , 5, gyrB. con 


601 
601 


VCVM-gyrB. con 
3,4, 5, gyrB. con 


661 
661 


VCVM-gyrB.con 
3,4, 5, gyrB. con 


721 I 
721 


VCVM-gyrB.con 
3,4. 5, gyrB. con 


781 J 
781 

i 


VCVM-gyrB.con 
3»4, S, gyrB. con 


841 ( 
841 . 



.8. ,N. .YY. 



*• ** ** 



• * * • ****** 



**** 



60 
60 



STGTGCCA 12 0 
.B..D..W 120 



hHAu^At,k«ixi H * KCTR »»GTGAKACWGAGCGTACCGGTACTACCGTACGTTTCTGG 160 

B - VY » RRSB --K..B..H..D..B..WMHH..B..D..W..VB.D..Y..y... 180 

••*•* •* » -# -# a ## -# ## ******* 

CCHAGYGCA?ARACYITTACCAATATCGAATrVCATTACGACATTYTGGCTAAACGYCTG 240 

•• Y »«* C..Y..Y..B D R...Y.R 340 

*• ** ***** ** ** *, • *••• ***** *** * 

VCVM-gyrB con 241 CGTGAGCTGTCATTCCTGAAYTCTGGCGT?TCGATCAA?CYCAY?GATGARCGTGAAGAA 300 

3. 4, 5. gyrB. con 241 . . Y . .R . .B. . W . . YY .A. . C. ,M. .B..H. .V.. YHRWY . RHMW H . . . . MR 300 

• * * * •••••*«•••*« 

GTA?TCAAGCGTTTGTKACCCACTTG*AAC 36 0 

.K..YMR. . . R. . Y. . . RSY . . YY . H . . Y 36 0 

* •• ••• *• *** ** * 

CGYAAYAAAACGCCRATCCATGARAAAGWTCCACTTYAACCAAGAGCGTGAAGATCGC 420 

,,C X..S. ,Y V R y RYYMK. . V M. .Y. .B 420 

*** ** ** ***** ***** ***** •*** ** ***** ** ## 

ATCAGCGTGGAAGTGGCRATGCAGTGGAAYCATGGTTTCCAAGAAAACATCTACTGCTTT 480 

* !fWSY -* K R Y..Y RRY..Y y... 480 

• ** ***** ** ***** *..*»**. *« ********* ## ***** ••* 

ACYAACAACATYCCACAGCGTGATGGYGGTACCCAYTTAGCYGGTTTCCGTGGIGCRTTG 540 

••C..Y..Y »-.a..Y B..DR.H..C S..D Y.SH...Y.R 540 

• ••••• ** * ** ***** •* ***** * *** * 

AcfcGTACTTTGAACAACTAYATGGAYAAAGAAGGCTTCTCGAAGAAAGCSCAAGCRGC* 600 

..K. .K..BY.H. .Y.C. .H W..R S.WYMSS. .R M. . R. VK.G 600 

•• «• *• • ** * .. *...*. ** ***** . «« ****** *» * * 



*• •• *• •••*• •* •** 

PCG I GARGTRAAATCC I GCRGT? 72 0 
•* Y G..RD.K X 720 



" »• «•*•• •* • ***** 

JARTCAGCYA7»G??TGAGAAGCTGGCRGATTTCCTRGC?(SAAAACCCAAGCGAAGCGAAA 780 

R...GGY..R..RY.BRMB..K..YY....H..RM.Y..HWST N . . . 

*♦ *** * ^ 

k?CGT?TG TTC?A AG? 



780 



AYTATTGATGCRGCBCGHGCKCOTGAAGCVGCGCGTAAAGCMCGR 84 0 

WSH..A..Y..Y V..K..W..H..Y V B ..T 840 

*• •« ** ***** ** ** ** *« ******** ******** 



885 
885 



m2. V. cholerae, V. mimicus<DgyrB]&&^-)*mmmnmte.mm 
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:: :: »:» , "':: T ::::: T :: f :: B :: t :: 1 :;:::";:;;: 1 :;:;:;;:"::: 

* ** * llllll B..Y...AAA... 120 



* • »»#* ** *« 



DR.YXMWGUT 180 
***** * • *«** . 

• • • • lllll 11 11 11 1 Y - A ' - Y -»»-BRGTK.W..y..R.MT 240 

***** # « #« ** ***** ** . . *••♦•* 

♦ * ** ***** .* «* .... .. # # ^^ 

♦ *•****• .. .. . X..DYTA..R y 360 

rasas. ::: fcrifcfisrSscstr rifcifcfe s 

**•***••*•*• • * •• ** . 

* * * ** •••• ********** *. . 80 

"••»••••■■**■«■..»■...»:...« w ..y.. d ... Si 

* ***** *• • •* * .. »»» **• ***** ** 

*** •• • ••• . . .. # # *****«♦. .. 

: :^: , :: Y :: ir ::;;:;:; D " Y ::": c ";;; ir ;";;"; ; « : '«; ;; ;» ««• 

1?;?;!:::.:::. s; - 

** ** ***** ..... ..... ... 

«« n ;™;*:^;\V;*; n ; TO —:::':::»«::' 

x.-C Y A..K Y..W.. 



540 



600 
600 



* ******** ♦..*. 



cc 822 

823 
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m. v. cho/erae, v. mimicus<Dr P oDmm^mmmnm^mm 
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[0 4] 



-A..C..T..C..G..A 60 

gyrB.VM.con 61 . . G . B T * V~~ ""■•"'•"'""'■^"■*^*CiMWaTaCC* 120 



gyrB-vc.coa 6l ctbctyaccatytatcgyggyggcaxeat^aywcscaaacttaccatc 

■ C c 120 



2i ^°^« T *»f«««»«««"«™0» 0 COT» C CflO™c«CC 6 ,ACOT,»C,o e 18 0 

180 



« iiMM;;;;;;;;;;; c ;;;;;;;;;;; -c *«• 

**•••*!••••"*' " * * ' " CG a 300 

lVrllt:::i III f^^^^^^-^^^^^^CCAC.TfAACCAAOAOC^OAAOA^OC „, 

• *"•*••• •«»*«»«« c :;:;::;:;;;;:;;::;;;; "° 

lVrlll:l°ol I" A^CAGCGTGGAAGTGfiCaAT0CACTGOAAYGATG8TTTCCAAGAAAACATCTACTBCTTT 480 

"ll-ll:::: l\l » CCCa " CT "^"*««»™«^-»* 0 ««C,C0»» 0 AAA 6 C.CAA«c a8 CA 500 

;;;;; c ;;;;;;;-""-; too 

I."! 1 ^«« a «««»TaCGCGTGAA 0 G C „AACGG m , G „ ai „ COa TGAAAatGCCG 0 A T 6.0 

::::::;:::: ""-»»"- S " R :: K :: l ::::;;:;::; ,! :; R ;:; 660 

ni cc :^~y c ^ cc "» ec ^«"wc,eo M ,c,,co«Ao,&AA,cc 0 c»o« 7 ,o 



GARTCAGClf ATGAATGAOAAGCTGGCRGATTTCCT?GI 



"rt'vSicoo 7» ::;'~-"""" T ""* JUl,,CTB,!C » B »»»» C «»e00»AAACCCAA8C8AA6CBA«A 780 
gyrB-vc.con 781 



0 G 780 



gyrB-VK.con 781 



AACGTTTGTTCGAAGATTATTGATGCRGCRCGYGCKCGTGAAGCSGCGCGTAAAGcfcGK 840 



* R :: T :::::::: V ;;:;:;;::;: A :; T 840 



lllVZl'::: VA g ***^ g *c^cycgtaaaggcgcgytg^»atct^gcmggc%ta^cc? 

885 



.„ ................... c.A..,r.H.?;? GC :"??. 



885 



• * * * 



m4. V. choleraeOgyrB^B^^mmmmm^mSi 
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rpooivH'con I ACACG,Gi * GG * <3AAATCO,lT " tGCC »* GCC «"''»«ATOGTXT,»ACCAAOT T C»* «0 

********** 60 

rpoD."vH.'c" H *^^^*yy^^^^ A ^^ A ' GG ' GG * AGG *^ GGG ^'*^*'^^ T ^*^"*^^'^^^*^^^^^^ »0 

• •a****^**!****^*^*^***' " **"***' 0 A CAAG. . . 120 

************** ** **•»•*** ••**•*** %## 

rpoDivMic" III ° M0C l°* hBk l C ™ a ™**^^ X80 

*••*• *•♦••*. * G *1 * ••• T * 180 

*•• ******** *********** ************ 

rPOD^Hic^ III °*** CCG »* GC0 «**^ C*ACTCACATCGGTTC*GAGCT*TC T GAAGC*GA,CTCGC* 240 

• •*•*•••*..♦.«. 1 1 T * " T 1I II A..8..C C T 240 

************ ** ** ••••••** ******** 

llll'.lH.tTn III GA * G ** Q *'«*<»f*<''«**0 A*GATGA»GACGA*GA,«AAGA*GAAGA*GGCGACGG, ,00 



** * **•* ** •♦**♦****»* *** 



300 



***** *•••* ********* 



rp^'S::::: ill T h T GC0K ™ ca ™ K ™ M *°™* 6 *^^ 

***** ***•*♦*•*•**. **^**., G *. •* 0, ,c 360 

1111:11:111 III ™ e * h ™ eec ™^ tJ0 



. c ............ . 

***** * •*•*****•*. •...~*..;::*. :**;..;.; 428 



:i:i::t:::: til * G f f cA - c f^^ 4eo 

**. - mi: :::::: ••• AG * C - G - AC Y c c ... *eo 



* ** 



!***• ***** ******* 



* **« 



***J*** T T..C..Q T 540 



iiiv.i*.::: m yy^^y^^ G y G ^j|*'* A ^ AGG ^^ A *^ A **^ G *^'^**®*^®®^'*0ATAAAGT*fcT*GCT tso 

................. R .. A Y R..C... 660 

»• ** • •••• •**«•*** ** 



** a***************** t , A 



x'p":^:": HI '^' GA ^**^^^^'*^^^^^^*AAAGT*CGTGAGCAAGAAGAA^3A*AT*CGCCG*TCAAT? 

::::: T ::: C ^::;: A ::;::;:::;;;:; C ;;*;;';;;;; G ;;; : - 



»****•• ** *•••• 



CATC 780 
780 

••***•*•*** ** ************ 



rpoD^con III A0CCGICOTATe,>C ** TC0G 'GA*GCRAAAGC T CGCCGTGCG e „ 

.............. .,...*;;* ^^*;^;"^; 822 



S5. V. c/io/erae<DrpoDigfe^g@B5»J1f||14'lf $B 
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[IS 6] 

gyrB-VH.con i 6TCTCCG6tqgtct?cacggogtaggtgtgtcogtm»t^la?gc?ct?tc?qaaaaaotg 60 



gyrB-vc.con i . .m y G G..t..c..G..y».t. 



gyrB-VH.con 181 

gyrB-VC.con 101 ..W..y R..Y. 



!^!n:!"*!!! 'PCCACTTWiACCAAGAGCGTGA. 

8 6< 

******** ******** * 



gyrB-vc.con 361 ,.y c T ... 



gyrB-VC 



.COD 481 ACCAACAACATyCCACAGCGTGATGGCGGTACCCACTTAGCYGGTTTCCGTGGTGCBTTG 
.COD 481 . . Y C T y c 

* ::;;::;;;;:;;; 6 ;;; 



60 



1^ l CTGCTBACCATTTATCGTGGTGGCAAGATTCACACCCAAACTTACCATCAC^GGTGTGCCA 120 

gyrB-vc.con 61 ..r..y y v _ y r.. c ..yw.s 120 

** ** *** * *. ***** ** ** 

av^"vo" C ° a J!? CAAGCACCGTTGTXTGTRGTGGGTGAGACTGAGCGTACCGGTACTACCGTACGTTTCTGG 180 

gyrB-vc.con 121 .w... . 180 

CCTAGTGCACAGACTTTTACCAATATCGAATTCCATTACGACATTCTGGCTAAACGyCTG 



240 

T... C... 240 



gyrB.'vcicon III ^^^^^^""^""^^"'^"ATCAAOCTOAC&ATGAfcGTGAAGAA 300 



301 GATAAGAAAGACCACTTYATGTATGAAGGTGGTATTCAAGCGTTTGTKACCCACTTGAAC 360 

301 A c g G 36fl 



gyrB-VH.con 301 

gyrB-VC.con 

360 



AGATGGC 42 0 
420 

* ******** ***♦****•***»***♦»*»» 



gyr^VC.'con 111 ATCAGCGTGGXAGT6GCAATGC * 6TGGAACGATG ^"C C AAGAAAACATCTACTGCTTT 480 

***••***•**•••**. R ^ Y 480 

*********** *************** *************** 

gyrB-VM. 



540 
540 



WrB^icon mi ACCCG ™ CT ** GAACAA ^^ 600 

******************** *****.***,;;;;;;;;;;;;;;;;;;;; G ;- 600 

avrB*vc*^° «J A ^*^"*QS^''GATGATGCGCGTGAAGGCTTAACRGCRGT KGTKTCGGTGAAAGTRCCRGAT 660 

gyrB-VC.con 601 G..W..G..W G..G... 660 

gyrB^.'con III C ° Thhh *^ 720 

***•*•*•*•****•***********.♦*«;;; ****;****** ** *******;*;;; 720 



gyrB-VC.'con III ^*^^^^^^^**^^*^^^^^®^^^^^^®^^^**^*"t*GXhGCGAhGCGhA\ 780 

* R A 70o 

***** •••• ♦ **************** ### 

g^Bivcicon III **TTTTTTT^^^^^^*^'^'^^*'^ C RQCR C0U0C7C0T0AA6C VGCG CGTAAAGC^^GT 840 



.K 840 
* * * * 



gyrB-VH.con 841 GAAATGACYCGTCaTAAAGGCGCGCT?GAYYTKGCTGG?TT&CW Bfl , 
gyrB-VC.con 841 T . . Y v n *<* •> *> « » „ 

*****iii c - T -- w -- c -- iu * c oss 



HI6. V. m/m/ci/s(Z)gyri5Jgfe^jggiB5»j!|#^1t^ 
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